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DETAILED ACTION 

1 . Claims 1 and 30 are pending in the application. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

3. Claims 1 and 30 rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was 
not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. The specification while being enabling for First and Second 
macromolecule having activated reactive group(s) to form covalent bond as 
required, do not reasonably provide enablement to form covalent bond formation 
with all Macromolecules that not having any reactive groups. 

The step d) of claims 1 and 30 require contacting the complex comprising the 
First Macromolecule bound to the reactive surface that is formed in step b) with at 
least one Second Macromolecule to form a stable complex comprising the reactive 
surface, the first Macromolecule, and at least the Second macromolecules wherein a 
covalent bond existing between the First Macromolecules and the at least one 
Second Macromolecules. The claim as recited requires the First Macromolecule be 
capable of forming a disruptable bond with the reactive surface but the claim as 
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claimed does not require the First and Second Macromolecule having any reactive 
group or activated reactive group for forming a covalent bond between them i.e. as 
claimed the Second Macromolecule can be any macromolecule and does not 
require any reactive group, activated reactive group or linker group and the First 
Macromolecule can be any macromolecule capable of forming a disruptable bond 
with the reactive surface but does not require any reactive group, activated reactive 
group or a linker group for forming a covalent bond with the Second Macromolecule. 

Specification teaches that the solid, First Macromolecule, Second 
Macromolecule, and any other macromolecules to be joined to the Macromolccular 
Conjugate can be reacted with a bifunctional linker or a polyfunctional linker, and 
preferably a heterobifunctional linker having at least two reactive moieties that can 
be differentially reacted or activated and reacted. Another option is to treat one or 
more macromolecules to be joined to the conjugate with reagents that expose a 
previously hidden or unavailable active group, such as, without limitation, contacting 
a protein or other macromolecule with dithiothreitol (DTT) to expose sulfhydryl 
moieties, which are suitably reactive (paragraph [0031]). 

However, while the specification is enabled for a macromolecule activated with a 
reactive functional group to form covalent bond with a second macromolecule having 
a reactive moiety capable of reacting with the activated reactive functional group of 
the first macromolecule, do not provide enablement for association of all first and 
second macromolecules without having reactive moieties and without activating at 
least one of the macromolecule with a reactive functional group. As for example, an 
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antibody against BSA (i.e. first macromolecule) can be linked to a solid support 
having hydrazide reactive surface to form hydrozone or oxyamino linked molecules 
using carbohydrate domain (carboxylic functional group activated to form aldehyde) 
of the antibody (that is not involved in antigen binding). The surface immobilized 
antibody so formed, when contacted with BSA antigen (i.e. second macromolecule) 
will bind to the BSA antigen, but there will not be any covalent bond existing in 
between the antibody and the BSA antigen as antibody-antigen binding do not 
involve covalent bond formation. Similarly, a BSA molecule (after reduction to 
expose sulfydryl groups) can be immobilized on a maleimide activated surface and 
the immobilized BSA then when contacted with a second BSA molecule (i.e. second 
macromolecule) or other protein (i.e. second macromolecule; e.g. protein having 
amino functional group or having thiol group), will not form any covalent linkage with 
first BSA molecule.. 

Therefore, the specification fails to provide sufficient support of the broad use of 
all macromolecules without regard to having an at least one activated functional 
group on one of the macromolecule capable of forming a covalent bond with a 
second macromolecule having a reactive group reactive with the activated functional 
group. As a result, one of skill in the art would be forced to perform an exhaustive 
search for the embodiments of all Macromolecules to find Macromolecules that are 
suitable to form covalent bond without any activated functional group and 
specification fails to provide information that would allow the skilled artisan to fully 
practice the instant invention without undue experimentation. Undue experimentation 
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would be required to practice the invention as claimed due to the quantity of 
experimentation necessary; limited amount of guidance and limited number of 
working examples in the specification; nature of the invention; state of the prior art; 
relative skill level of those in the art; predictability or unpredictability in the art; and 
breadth of the claims. In re Wands, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988). 
Genetech, 108 F.3d at 1366 states that "a patent is not a hunting license. It is not a 
reward for search, but compensation for its successful conclusion" and "[p]atent 
protection is granted in return for an enabling disclosure of an invention, not for 
vague intimations of general ideas that may or may not be workable." 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1 and 30 are again rejected under 35 U.S.C. 103(a) as being unpatentable 
over Schwartz {US 2003/0013857}. 

Schwartz describes a method of attaching a protein to a functional ized solid 
surface through a hydrazone linkage to form a solid surface-protein complex as 
described in steps a) through c) of claims 1 and 30 of this application wherein 
hydrazide-containing macromolecules (e.g. proteins) are immobilized to a 
functionalized solid support via hydrazone bond formation. Schwartz discloses solid 
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support modified with hydrazide linkers (see paragraphs [0018], [0112], 0134-0135], 
[0146-0147] and [0150]) which, when reacted with molecules (e.g. proteins, 
peptides, polynucleotides) possessing carbonyl group forms hydrozone linked 
molecules (see paragraphs [0144], [0147], [0148] and [0175]) that are cleavable 
(paragraph [0110]) i.e. molecules (i.e. proteins, peptides, polynucleotides) linked to a 
solid support with a cleavable linkages (e.g. hydrazone) are disclosed by Schwartz. 
Schwartz further discloses that cleavable linkages have been used to isolate 
receptors (i.e. second macromolecule) following covalent linking between a 
ligand (i.e. first macromolecule) and a receptor (paragraphs r01 091 and r01 1 01). 
Schwartz also discloses binding of antibody (i.e. first macromolecule) to hydrazide 
modified surface using carbohydrate domain of the antibody (that is not involved in 
antigen binding) to form a hydrazone or oxyamino bond and thus keeping the 
antibody active site available for binding with antigen (second macromolecule) 
(paragraph [0180]). 

The Schwartz method does not specifically describe a step corresponding to step 
d) of claims 1 and 30 of this application wherein the protein ('First Macromolecule') is 
covalently linked to another protein ('Second Macromolecule") and cleaving the first 
macromolecules from the surface without cleaving the covalent bond between the 
first macromolecules and the at least one second macromolecule. 

Given the fact the biomolecules (binding partners e.g. antibody, receptors) can 
be linked to solid support through acid cleavable hydrazone linkages (e.g. hydrazone 
bond) (Schwartz et al.) and given the generic discussion that other conventional 
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methods are known for covalently linking biomolecules to one another as in the 
example of Schwartz wherein biomolecules linked to solid support can be linked to 
other proteins or analytes (e.g. antigen) by conventional methods (i.e. different 
covalent bonding) and given the teaching that cleavable linkages have been used to 
isolate receptors (i.e. second macromolecule) following covalent linking between a 
ligand (i.e. first macromolecule) and a receptor (paragraphs [01091 and [01101) , it 
would be obvious to one of ordinary skill in the art at the time the invention was 
made to use the hydrazine modified support of Schwartz to immobilize a binding 
partner (e.g. antibody or ligand i.e. first macromolecule) through a cleavable linkage 
(e.g. hydrazone) to capture complementary binding partner (e.g. antigen or receptor 
i.e. second macromolecule) for subsequent cleavage of the binding complex from 
the solid surface for purification and for further analysis. 

The limitation of claim 30 of this application, i.e. the "First Molecule having a 
molecular weight of at least 2,000 daltons", relates to a molecular weight range 
conventionally associated with antibodies (a class of proteins). 

Response to Argument 
6. Applicant's arguments filed October 27, 2008 regarding the Schwartz patent have 
been fully considered but they are not persuasive to overcome the rejection under 
35 USC 103. Moreover, a further review of the claims necessitated rejections under 
35 USC 1 12 first paragraph as described in this office action. 
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Applicant argued that in present application the linker between the first 
macromolecule and the solid support is cleavable while the linker between the first 
macromolecule and the at least second macromolecule is not cleavable and argued 
that if the bond between the First macromolecule and the second macromolecules 
were cleavable, the conjugate would no longer exist after the complex comprising 
the first macromolecules and the second macromolecules is detached from the solid 
support. Applicants argued that Schwrtz does not describe the preparation of 
conjugates comprising two macromolecules using conventional bifunctional 
reagents. Applicants further argued that Schwartz teaches away from the method 
described herein because Schwartz calls for the cleavage of the first macromolecule 
(protein) from the second macromolecule (protein), which cleavage would destroy 
the conjugate. Applicants further argued that both a cleavable linker and a non- 
cleavable linker are required in the method described herein, and Schwartz fails to 
disclose or suggest the use of a non-cleavable linker and it is clear that the methods 
recited in claims 1 and 30 do not result in cleavage of the linker between the first and 
second macromolecule. 

Applicants' arguments have been fully considered but are not found convincing. 
In response to Applicants statement that in present application "the linker between 
the first macromolecules and the solid support is cleavable while the linker between 
the first macromolecule and the at least second macromolecule is not cleavable", it 
is noted that the features upon which applicant relies (i.e. the linker between the first 
macromolecules and the solid support is cleavable while the linker between the first 
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macromolecule and the at least second macro-molecule is not cleavable) are not 
recited in the rejected claim(s). Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re 
Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). The claims recite 
that a covalent bond exists between the first macromolecule and the second 
macromolecule but do not recite that the bond is not cleavable . The claims discloses 
disruption of the bond between the reactive surface and the first macromolecule 
without disrupting the covalent bond existing between the first macromolecule and 
the at least one second macromolecule, but this does not mean that the bond 
between the first and second macromolecules in not disruptable. The bond between 
the first macromolecule and the second macromolecule is not limited to a particular 
covalent bond and thus a condition (i.e. reaction condition) at which it disrupts the 
bond between the first macromolecule and the solid support may not disrupt the 
bond between the first macromolecule and the second macromolecule but at other 
condition it may be disruptable. With regard to bifunctional reagent, Schwartz 
teaches aliphatic and aromatic crosslinking compounds comprising various 
functionalities (see paragraphs 0007, 0008 and 0012) which would encompass 
different conventional and non-conventional linkers/bonds and the bond between the 
macromolecules in not limited to a particular type of bond. It is not the bond/linkers 
itself that determines cleavage, the reaction condition is also important which 
determines what type of bonds/linker would be cleavable. As for example, if a first 
biomolecule is linked to a surface through a thiol (e.g. gold sulfur) bond and the 
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second biomolecule is attached to the first biomolecules through a photocleavable 
bond or a hydrazino bond, than a reaction condition that breaks the gold-sulfur bond 
would not cleave the photocleavable bond or the hydrazine bond and similarly, a 
condition that cleaves the photocleavable bond or hydrazino bond between the may 
not be suitable to cleave the gold-sulfur bond. 

With regard to Schwartz's disclosure of macromolecular complex, Schwartz 
discloses solid support modified with hvdrazide linkers (see paragraphs [00181, 
[01121, 0134-01351, f01 46-01 471 and f 01 501) which, when reacted with molecules 
(e.g. proteins, peptides, polynucleotides) possessing carbonvl group forms 
hvdrozone linked molecules (see paragraphs f0144l. f0147l. f0148l and f0175l) that 
are cleavable (paragraph r0110l) i.e. molecules (e.g. proteins, peptides, 
polynucleotides) linked to a solid support with a cleavable linkage . Schwartz teaches 
different cleavable linkages such as acid cleavable, photocleavable and disulfide 
bonds (column 0109) and teaches that the cleavable linkages can be used to isolate 
receptors following covalent linking between a ligand and a receptor (paragraphs 
[0109] and [0110]). Schwartz teaches solid support for immobilization of 
biomolecules and the immobilized biomolecules may be used in diagnostic and 
therapeutic application (paragraph 0018). Schwartz specifically teaches conjugates 
comprising protein conjugate with bacterial polysaccharide to be used as vaccine, 
which does teach macromolecules "conjugated together" for use in therapeutic 
application and which does not call for the cleavage of the first macromolecule (i.e 
protein) from the second macromolecule (i.e. bacterial polysaccharide) (paragraph 
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0017) as Applicants argued and therefore, Schwartz does not teaches away having 
conjugated macromolecules separated from solid phase. 

Therefore, given the fact the biomolecules can be linked to solid support through 
cleavable linkages (Schwartz et al.) and given the generic discussion that other 
conventional methods are known for covalently linking biomolecules to one another 
as in the example of Schwartz wherein biomolecules linked to solid support can be 
linked to other proteins or analytes (e.g. antigen) by conventional methods, it would 
be obvious to one of ordinary skill in the art to immobilize a biomolecule (e.g. 
antibody, receptor or proteins) through a cleavable linkage to solid phase to capture 
complementary binding partner (e.g. antigen or ligand) or to bind to carriers (such 
as in the case of protein polysaccharide conjugate) for subsequent cleavage of the 
binding complex from the solid surface for further diagnostic and therapeutic 
applications. From the teaching of cleavable attachment of biomolecuels on solid 
support (Schwartz et al), one of ordinary skill in the art can easily envision preparing 
the conjugate vaccine (i.e. conjugate of a protein with a bacterial polysaccharide) 
first on a solid support and then cleaving the conjugate from the solid support 
because this process would require less step to acquire the conjugate vaccine. It is 
the examiner's position that given the Schwartz discussion of the applicability of the 
cleavable linkage technology to the conjugation of a wide variety of reactants such 
as solid surfaces and biomolecules as discussed above, the sequential attachment 
of a "Second Macromolecule" to a surface-immobilized "First Macromolecule", as 
claimed, would constitute a routine variation in the sequence of performance of a 
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known set of steps conventionally used to attach biomolecules to each other and/or 
to solid surfaces via acid cleavable hydrazone bonds as described by Schwartz. 

Further, prior art is not limited just to the references being applied, but includes 
the understanding of one of ordinary skill in the art. The prior art reference (or 
references when combined) need not teach or suggest all the claim limitations. The 
"mere existence of differences between the prior art and an invention does not 
establish the invention's nonobviousness." The gap between the prior art and the 
claimed invention may not be "so great as to render the [claim] non-obvious to one 
reasonably skilled in the art." In determining obviousness, neither the particular 
motivation to make the claimed invention nor the problem the inventor is solving 
controls. The proper analysis is whether the claimed invention would have been 
obvious to one of ordinary skill in the art after consideration of all the facts. Factors 
other than the disclosures of the cited prior art may provide a basis for concluding 
that it would have been obvious to one of ordinary skill in the art to bridge the gap. 
Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shafiqul Haq whose telephone number is 571-272- 
6103. The examiner can normally be reached on 7:30AM-4 :00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark L. Shibuya can be reached on 571-272-0823. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Shafiqul Haq/ 
Examiner, Art Unit 1641 



